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Toronto, Ontario, 
Vebruary 12th, 1925. 
Hydro-Eleotrie Inquiry Commission, 


We De Grapory, Ssq., Chairsin, 
TOONS 0, Ontario. 


Mr, Chairman and Gentlemen,~ 

In accordance with the letter to your Commission 
under date of Novenber 4th, 1922, and your confirmation of the general in- 
structions under date of ov exfhed fein. Viszz, ® study has beon made of the 
engineering economies of the Sugenia System of electrical generation and dis~ 
tribution operated by the Hydro-ileotric Power Commiseion of Ontario, The 
work has been done under the direst personal supervision of Mr. Frederick 3. 
Brown, M. Ses, M.E.I.C., & partner in the firm of Walter J. Francie & Company, 
in accordance with your instructions. 

Zhe mbject has been disenssed with Mr. Commissioner BR. A. Kose in detail, 
and, generally, with Mr. Bower, the Secretary of your Commission, and constant 
communication has been maintained with the officials of the lydro-Hlectric 
Power Commission of Ontario. 

The reporta of Mesers, Yrice, Waterhouse & Co. have been used as the 
basis of the finanoiul figures given herein, and roference has been made to 
the records of the Hyiro-Slestric Power Comission of Ontario where it was 
necessary to do so to prepare the disgrams. 
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Tt is understood that it is not within the scope of the instructions to 
examine into any of the legal aspects of the System nor diseuss any of the 
Aots of the Legislature relating to it. 

The necessary technical data has required considerable preparstion, as 
mach of it is only available in the operating resords of the Hydro-Zlectrie 
Power Commiasion of Ontario. The printed reperts contain a part, bat these 
have had to be supplemented by interviews with various officials, ani by 
searching the voluminous records both at the head office in Toronto and 
sleewhere. 

the general plan under which the report of the studies ts presented 
may be cutlined as follows O P Y 

(1) A short review of the history and evolution of the System 

{£) A brief physical description of the Systen. 

(3) A brief discussion regarding the characteristics of the logal 

market » 

{4] A discussion of progressive ospital costs. 

(&) Statisties regarding progressive revenues for various classes 

of service, with discussion thereon, 

(6) Statistics regarding progrissive operating costs and fixed 

charges, with discussion thereon. 

(7) Statistics showing progressive and avewmlated deficits or 

surpluses, with disoussion thereon. 

(8) Asnelysis of progressive operating records and of unit revennes 

por Kilowatt hour end per horse~power per annum and of unit 


costs per kilowatt hour and per horse-power per annum. 
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(9} A brief discussion of the various importent points concerning 
the System. 


The report included herewith as pages 4 to 55 inolusive refers in de~ 
tail to that portion of the activities of the Byiro-Klectric Power Commis- 
sion knowm as the Mugenia System. eferences are made to the inter~connes- 
tion of this Syste with other Systemes 

Throughout the report diagrema have been included in the order of the 
text, while the map included as a frontispiece shows the System generally 
and ite geographical relation to all the other Systems operated by the 
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BUGENTA 8 Tala 


Frederick B. Brown, li. So. 


The Sugenia System iv the reauli of taking over the activities of certain 
private companies ani the grudual development of electrical service since 
these compenies were obtained. 

About the yeux 1910, it is stated by officials of the Hyaro-Llectric 


Power Commlasion of ts iP Y commencing to be exerted by certain 
minicipalitivs im the distrist™fo the | that a manioipally-owned enterprise 


be developed similar to that which waa in operation in the Nlagara District. 
in the yeur 1911 & preliminary report om a scaree of power at Fagenta 
Yalls was mde for the Hydro~Mleetric Power Commission trom data collected 
by the Georgian Bay Power Company. The engineers of the Pydra-Dleatric Power 
Commission state that in 1915 certain of the manioipalities asked t he Comni t= 
sion te proceed, suring that Zagenia Falla wee o dependable power gite. A 
sharp~crested weir wea built in 1913 aad & recorder wes employed to obtain 
eontinucus flow records. On Ogtober 27th, 1913, a contract was signed with 
the municipality of Gwen Sound for the supply of 1,200 horse-power, following 
which the Commission applied for am Order-in-Cguneil to permit the purchase 
of the Georgian Say Yower Compmy, amd to develop the water power on the 
Beaver Liver. “The Order~in-Coungil was approved by the Lieatonant~lovernor 


on November éth, 1915, ani the designs for the development at Sugenia Falls 
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were proceeded with. On May ith, 1914, there was purchased from the Georgian 
Bay Power Company, for the sum of $60,000.00, all the lands of the Company 
(with the exeeption of a amall parcel of 3.44 acres which was granted and 
conveyed ag a leasehold), the franchise, and the water power in the vicinity 
of Sugenia Falls on the Beaver Hiver. It ie understood that the Commission 
also purchased about 1,525 acres of land and expropriated 175 acros for the 
purpose of forming local ponds, and that after the construction of two dems 
on this property practically the whole area was flooded. 

The Eugenia Falls generating station was constructed on the properties 
so acquired and was put into operation on Hovember 18th, 1915, having a rat- 
ing of 3,200 herse-power CoCyP y Hydro-Eleotric Power Commission 
practice. The power generated was transformed for transmission to the various 
municipalities from 4,000 volts to 22,009 volts. 

On February lOth, 1916, it is stated that the Commission entered into an 
agreement with the Pine River Light & Power Company for the purchase of the 
Orangeville, Shelburne and Horming's Mills Systeme for the eum of $43,570.00, 
The properties included certain station equipment, exclusive of baildings, in 
the town of Orangeville and in the villages of Shelburne ani Horning's Millis, 
as well as certain transmission lines from the power house near Horning’s Mills 
and the lighting system within the limits of Horning’s Mills. In the latter 
part of 1916 a tie line connecting the Eugenia System with the Severn System 
was completed to permit of the mitusl transfer of power between the two Systems, 
and, since that time, the Bugenia ‘ystem hes supplied a certain amount of sur~ 
plus power to the Severn System, and vice vores. 


In 1917 the load demand on the Sugenia fystem was stated to have increased 
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to sueh an extent that it sxe considered aecessary to increase the capacity of 
the Hugenia Valls fenerating station by the addition of a generating unit giv- 
ing an additional umount of 3,200 hovee-power, thus doubling the capacity of 
the original plant. his unit was placed in servise on February P9th, 1929, 

Up to Ostober Slat, 1921, the System comprised, either by purchase or 
couetraction, a total of 295.7 miles of transmission lines, and at October 
Slet, 1922, was serving twenty-three munioipalities. In 1922 certain lines 
were added to the above mileage, but the details of there are not yot avail- 
able. 

Included in the Zugenia Gysten are a mumber of rural lines which consist 
of primary tranemission ifnes (a) bobidy’ to supply electrien] energy to rural 
customers adjacent to certain municipalities in the Eagenia System. At Ooto~ 
ber Slet, 1921, 1t is understood rural lines were operated by the munioipsli- 
ties of Warkdale and Flesherton, woich collected the revemes ani maintained 
the lines, paying the Cormission for interest and sinking fund based on the 
capitel invested in the lines. ‘These rural lines are supposed te beceme the 
property of the municipalities operating them whan the acqummlated sl axing 
fund payment will be euffleient to repay to the Commission the investment in 
the lines, 

the Gutario Goverument has a spesisl Act, known as the harsl Hydro- 
Electrics Distribution dat, 1921, whereby it may provide up to one-half the 
capital necessary for primiury rural lines under certain sonditicns. Gestion 
4 of the Act reads as follows: 


“Where power ig supplied to a rural power district under the provisions 
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of the Yover Cormission Act and smendments thereto, there may be paid 
to the municipality or commission distributing the power in such rural 
power distrigt upon the rvecomegndation of the Hydro-iileatric Power 
Commission of Ontario, aud the order of the Ligatenant-Gevernor in 
Council, a sum not exceeding fifty per cent. of the eapital cost of 
eonstructing and erecting in the rural power zane, primary trans- 
mission lines and cables required gor the delivery of power in such 
rural power district.” 


General. 


The Zagenia System 14 rth of the Hiagara System and west of the 
Severn System. Ite exten QP Nak north and soath and 76 miles 
east and west, and it lies to the south of Georgian Bay and to the east of 
leke uron and covers portions of the Counties of Grey, Dufferin and Brace. 

The map included as a frontiepiece shows the whole of the tranemission 
systems of the Hydro-Elestric Power Commission of Ontarto with the la ation 
of generating stations, high tension transformer stations, high tension trans~ 
mission lines ond low tension transformer stations clearly inéiested, and 
shows the various systems in thelr relation to one unother. ‘The tinted por~ 
tion of the map indiastes the Mugenia fysten. 

The map included as page 9 shows the Sugenia Uysten on a larger scale 
than the frontispiece ami gives also the names of the principal centres con- 
cerned, It shows also the Severn ani ‘asdell's Systens which are inter 
sonnected with the Hugenia System for convenience of operation, these three 
systems together boing known in the reaords of the Hydro-Mlectric Porer 
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Commission of Ontario os the Combined Korthern Systems. 
Spenking generally, the Eugenia System consists of a hydro-electric 
generating plant on the Beaver ‘liver at Bugenia Valle, a tie line to permit 
_ of interchanging power with the Wasdell's and Severn Systems, and transmission 
‘lines feeding twenty-three mmicipalities, ani some rursl lines. 


The only generating station at present constructed on the Eugenia 3ystem 
is that at Sugenia Palle on the Beaver River, ‘This plant utilises a static 
head of about 540 feet, thig the highest hesds developed in 
Canada. ‘The net head on C jonah aa allowing for friction and other 
losses, averages about 624 feet, while the minimum head is abot 515 feet. 
The watershed of the Beaver iver above this site is about 76 square miles. 

A sonorete dam about 2,000 feet long and about 51 feet high above the Falis 
provides s local storage of approximtoly 740,009,900 euble feet, from which 
the tmpounded water is led through a gamal about 6,900 feet lone to a emailer 
pond formed by a second dam of the earth-filled type about 900 feet long by 
$9 feet high, In this secon! dam is a reinforced concrete gate house with 
provision for two pipe lines, one of which is now installed. ‘his pipe is 

| @£ wood stave construction, 45 inches in dismeter and 3,550 feet log It is 
controlled by a 66-inch, electrically~operated, butterfly ralve, and t erminates 
in a surge tank near the brow of the escarpment, whence a 52-inch steel pen~ 
stock, about 1,509 fect is length descends to the power house, ending in o 
60-inch butterfly valve installed near the turbine. The power house as 
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originally constructed contained two 2,250 herse«power turbines, each directly 
somnected to & 1,411 K.Voie,900 vepeme, S-phase, G-cyale, 4,909-rolt, hori 
zontal-type generator, with a direat-connected exciter. The Hydro-Zleatric 
Power Commission rating or qapacity of each of those two unites 1g 1,400 horae- 
power, 

Dom No. 1 was constructed by the Ambursen Hydranlia Construction Company, 
of Montreal. Dam Hos 2, the danal, the exeavation®r the pipe Line, the 
headworks snl the power house were constructed by the Hyland Construction 
Company of Toronto; the pipe line was built by the Pacific Coast Pipe Com 
pany, of Vancouver, the surgo tank by the Canadian Allis-Chalmers Company, 
the penstooks by the Thor (Trou Wjrife} cya the turbine dy the Kecher-liyss Com 
pony, of Zurich, Gwitserlend, It is stated that the power house plans were 
not completed when the above contracts were let because the hydravlic and 
electrical details were not then availeble from the machinery makers, The 
general contractors, the Nyland Construction Company, were given the work of 
constructing the power house on force account, the reason given being that 
the structure had comparatively mall quantities contained in tt, and the 
contractor mis on the work with everything necessary to go ahead, and that 
it wos necessary to avoid delays in completion. ‘The comtraet for the super- 
structure of the power house wee eworded to Vitchall & Sons, Toronto. 

This is stated te be the second generating station conetructed by the 
Hydro-Sleotric Power Commission, Wasdell's alls being the first, end this, 
the Sagenia aration, was placed in commercial operstion on Kovember 18th, 
1915. 
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Barly in 1917 the lond demends on the Magenta System had ineressed to 
such on extent that it is stated it was deoided by the Hydro-Nlectrio Power 
Commission to inerease the cayacity of the genersting stetion. On June 7th, 
1917, & dontract was let to the /llis-Chalmere Company, of Milwaukee, for a 
single-ranner turbine to deliver 4,909 horsepower at 720 PePem under a head 
of about 560 feet. It ie understood that thia nntt wes desiened to operate 
ou water to be supplied by the same pipe lime which supplies the two original 
units, 

_ The slectrical equipment tm sommeetion with the extension to the plant 
was purchased from the Conadian Yestinchonese Company. The generator is a 
horizontal, direct-connentG, ‘ ¢ pte ariven type of 2,620 KuVeds maximum 
rating et 85% power fector, three-phase, 50-oyoles, 4,999 volts, 720 TePetle, 
and tne & 40 Kilowatt, L2h-volt, direst opnnected exciter. Three 990 KeVede, 


%,000-v0lt te 22,000-velt single phase troneformers were also parchased from 
the Canadien Westinghouse Company. Low-voltage and high-veltaze double bus bar 
systems were installed thronchot the plant, and three additional £2,000~volt 
outgoing lines were alse provided for. 

the new unit was placed in service on february 29th, 1920, Up to this 
time it is stated thet the first teo units had been required continuously for 
Operation, but after the new unit was installed one of the two original unites 
was taken out of service, and ite turbine and generator completely overhauled. 
The installetion of the third unit has permitted considershle maintenanese work 
to be done. In addition to overhauling Bo. 1 unit, Johmson valves were ine | 
stalled on cach of the old turbines in place of the old gate valves which it 
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is stated were very difficult to operate under the high head of this plants 
In constructing the extensions to the plunt, the engineers of the Hydro- 
Blectric Power Coumission state that provision hes been made for one addition. 
&1 2,820 KeYoA. unit, a third bank of transformers, two more 22,000«volt Lines, 
one additional 4,000-volt feeder end a motor-driven exciter. It is stated 
that to improve the present operation and to serve the fourth generator and 
turbine At will be neesssary to construct a second pipe linc, sures tank and 
ponstock. It is slso atated that edditions] storage amounting to sbout three 
hundred million cubic feet is possible by the construction of a dam at Fever 
aia 
At present the Rugeris Grr Grkedeis of three mits, two of 1,600 
herse-power, and one of 3,200 horse-power, or a noming] total of 6,400 horse- 
power. A peak load of about 6,500 horse-power has been carried by the plant 
with one pipe line in 1922. With the second pipe line instalied, 1t is stated 
in evidence that the present equipment could carry commercial lowis up to about 
8,000 horse-power, without any spare oupscity in machinery. The installation 
of the fourth mit contemplated would make the total noming] capacity about 
9,600 horsepower s 
It is understood that the estimated expenditure for 1923 amounte to about 


$219,000, made up of $60,000 for goneral improvements, and $169,000 for the 


second pipe lines, surge tank and ponstocks 


A tie line about 24 miles in length between the Bugenia Falls conerating 
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station and the Collingwood distributing station on the Severn System makes 
possible tho parallel operstion of the Eugenia Falls generating station, the 
Big Chute generating station on the Severn System, the Wasdell's Falls gener . 
ating station on the “esdell'’s System, and the Swift Kepids generating station 
of the Orillia Light and Yower Commission. The installation of this tie line 
has proved of great benefit to the aystems concerned. The high head and the 
large reservoir capacity of the Sugenis Development makes it wmeaally ser- 
viceable as & peak load plant. Off-peak power on the Severn and Yasdeli's 
Systems which could not otherwise be utilised has been, and may be, trans- 
ferred to the Bugenia System, allowing the Sugenia plant, by operating at a 
reduced load during the nifir's 62) dppiy From the other syatems, to conserve 
the stored water so as to permit it to be used during peak loads on the com 
bined systems. ‘Tho transfer of pover from one system to another is therefore 
beneficial to all, and it is understeod that book-keeping sredits and debits 
as between the various systems ounseniod are kept in the books of the Commis- 
sion. Zhe tie line and the avellsble power from the other systema therefore 
sonstitutes an additional source of power for the Kugenia System. 

The short distance of the Zugenia System from the Niagara System makes 
it possible to link the Rugunia System with the Niagara System, if this 
should prove desirable, by meane of short extensions of tranamigsion Lince 
and the installation of frequenay changers from 25-oy7ole to 60-cy7oles, 


There are a mumber of undeveloped power sites in the district comprising 
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the Eugenia System, but it is wumderstood that the Hydro-Blestric Power Comuls~ 
sion has no finamoial interest in eny of these at the present tine. The 
following tuble gives the details of the three most importent undeveloped 
power sites in the district which might be available as future sources of 

if power supply. ‘The details given in the table were furnished by the ongineers 
of the Hydro-Bleatric Power Commissions 


fable of Undeveloped Power Sites 
Date | mnie Port iain Eimberley 


1. Hame of River O RY". Saugeen Seugeen BReavor 
(..! Tea 


2. Drainage area, square 


Be Minimum us provigttotion per annum, 248 24.8 3402 
in inghes 
4s me er precipitation per anrum, 46,0 400 37.8 
inches 
Se Miniwum mean monthly run-off, 54 385 89 
eubic feet per second 
6» Mean run-off per anmm, . 127 1,940 181 
gabic feet per second 
%» Minimmm available head, feet 71 109 1i¢ 
& Mean arsilable head, feet 71 110 114 
9, Yoare of precipitation records 1883-1900 1665-1900 1916-1921 
10. Yeers of gauging records 1916~1921 191s—1921 1915-1921 
lle Water horse-power, moun 1,020 24,006 1,690 
12. Water storage, million aubic feet 76 1,500 700 
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& study of the preceding table shows that the Hoyward's Valls elite and the 
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Kimberley site are comparatively small. 

The Kimberley site on the Beaver Aiver is a few miles belor the Harenta 
Palls site, the drainage ares boing about 100 squere miles above this point. 
The advantage of the Kimberley site ie that 1t could set the benefit of the 
storage alresdy developed st Hugenia Folle. The head being 114 feet, it is 
likely thet en installation of s»out one-f1f¢h to one-quarter of that st 
Bagents Palle could be made avatloble, It is not likely that more thin 2,000 
horeé-~power gould be economieally installed at this point. 

The Hayward's Falls site on the Hocky Seugeen Liver would probably be of 
very little commercicl volue begauge of the emall drainage aren of the river, 
namely 107 square miles, gai 2) adedatyt ivory ameli storage available, it is 
not likely that 1% would give more than about 900 or 1,990 horee-porer st the 
moat. 

Seme diacussion has taken place regarding a site near the mouth of the 
Seugeen River known as the Sort Elgin or Southampton site. The ultimate 
ommercial development ot this alte would depend Largely om the amount of 
storage made available. the uinimwes mouthly min~off is atated te be about 
285 sable foct per secomi, “hile the meson run-o7f per annum is said to be 
about 1,949 cubia feet por secomd. it is stated that one billion five Imndred 
million oubis fest of storage could be mde available, If the abora brdraalic 
gomditions were realized under the stated mem head of 110 foot, it ts likely 
thet « power development having 4 capacity of aeveral thousand horse-power 
sould be economieslly developed. The total installed capseity wuld depend 
largely on the load factor on the system and the storage available. ‘There is 
not sufficient informetion available at the praesent time to give a reasonable 
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estimate of the ultimate iustalied espasity. This site is apparently now 
owned by the Saugean Electric Light and Power Oompany, which has a development 
of about 390 horse~power at the prevent time, under a low head. 


There are about fifteen amill power plente at various places on the 
Sagenia System, some of which have been idle since the System took over the 
supply of energy, and some of which are in service for those pluces which have 


not yet joined the Gugenia System. 4 number of the idle plants aan be used 


locally in ouse of Ae Gry. of magnitude is the 1,000 horse-~ 
power steam stand-by plan umae The following table gives the loca 


tion, size, and ownership of the various plants: 


Loeation a VP . a 94 me hiver Omer and Remarks 

Arkona Water 1990 Sauble Rook Glen Power Co. 

Cargill Water 100 Reeswater Cargill, Limited. 

Hanover Gater 200 Saugean Baniocipal. 

Kineardine Steam 150 - Nunicipsl. 

iagxnew Stenm 75 ~ Walter Stewart & Son, 
{direct current } 

Meaford | Water 400 Big Head Geo.Say Milling & Power Oo., 


{ultimate oxpsoity said 
to be about 2,000 H.P.} 
Orangeville Water 3390 Gredit Cataract Zlestric Co., (supplies 
Erin, Alton & Melville also) 
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Table of Miscellaneous Power Plants in the Tistrict of Sugenia fystem. 


(continued) 

Location wa a. of. 4p ag _ Rivor Cramer and Remarks 
 Ovengeville Steam 160 - Cataract Hisctrie Go., | stand-by, 
é herdly ever used) 

Owen Sound Steam 1,000 - Manicipal, (standbys berdly ever 
used) 

Paisley — Water 100 i, Swageon J. Medeli, (lis-eycies} 

Southampton Combined BOO teugecn  Saageen flee. Light & Tower Go., 
({sipplies Pert Mgin alse) 

Teeswater Water 80 Tecawater Teeewater Blec. Light Conpany, 

(lef-eyeles) 
Teeswater Stearn Veesvater “lectrle Light Company 


BO i 
Thornbury water 3 ’ Munieipal, (128-cyeles} 
m LO wt 


‘Walkerton Water Welkerton Elec. Light & Power 00. 
Wiarton Water 20 hea ble twable Palla Light & Power Co. 
Wingham Water 206 Maitiand Hunioipel, (power avalleble 

7 or & months} 

Wiaghex Steam 260 Maitiand Municipal. 
Sranend seion Lines. 


Tp to Setober Slet, 1921, the Fydro-Tlectric Pover Commission had acquired 
ef constructed a totel of 298.7 miles of high tension tranamission lines 
forming a 22,00G-velt network supplying the various municipalities. A few 
districts are sapplied by means of 4,000~-volt lines, elther from the fugenia 
Falls wenerating station or from some of the individual trensformer stations. 

The tranemiesion syetem is conetracted on wooden poles thrai grat and 


presente no extraordinary features, Uxtensions estimated to cost about 
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$260,000 for 1922 and 1923 are said to be contemplated, this figure including 
an allowance for the conversion of power from the Nisgare System at 2i-cvcles 
for use on the Sugenia Syvatem et 69-e7eles, and for a large extension in the 


rural lines. 


The transmission lines fosd the varioua manicipalities at low voltage 
throagh elehteen substations, which are Listed in the following table, showing 
their voltage and oapasity. [i will be noted that only two or three of these 
stations are of noticeab. bait opely Owen Sound, 1,650 Z.¥sd., and 
Hanover, 2,250 X.¥.d., the Pe  geveral other places, 


Table of Cransforming and Distribating Stetions. 


Capaci ¥oltage : 
aeens ian KeVehe Hes Sas eee 
Owen Sound 1,680 28,000 2,500 
Kilsyth 75 r 2,400/8765 Supplies Yara at 4900 volts. 
Chatsvorth 76 * 5800 
Dandalic 75 2,300 
Shelbarne Lo " 6,209 Supplies Zorning’s Zilles at 
4099 volte. 
Grengevilie 89a " 2,200/550 Supplies Alton 2t 4000 volta, 
Grand Valley B25 » 2,300/876 Supplies Arthar at 4090 " 
Priesvilie FY) ‘ 2,200 
Durhem 4990 " 2,290 Supplies Holstein. 
Kount Forest 39 4 £299 . 
Eenover 2,289 ” #, 309/576 
Elmwood. & " 2800/5765 
Chesley 390 " 2,500 
Walkerton Stome Quarry 4b0 +3 £4290 
Teeawater 1590 BSI) 
Wingham 760 " 2, 200/876 
Holyrood 390 " 2,200 Supplies Ripley & Ladrmnow. 
Kinoardine ” 8 yS90/ 578 
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Note: The transformer banks in the preseding table sre arranged to be 
comected in star on the lL. T. side to give 4,900 volts for distribation. 


Segal Distributing Systeme. 
With the exeeption of the rural lines already mentioned and sundry oua- 
tomers at Horning’s Mills there are ne mmicipslities on the Yugenia Syston 


in which the Hyiro-Hlectrie Power Commis:tom distributes retail power to 
the consumers. Tha Commission acts age a wholesale distributor and in all 


the mmisipalities the electricity is distributed by the mnicipality itself 
or by legal commissions in the wanbipalities. It is understeod that the 
accounting for all of the funsGipasieiey’ of the Zugonia System 1s done in 
agcordemce with the standard ecsounting system of the Hydro-Mlectric Power 
Commission, aud the details for the verlous municipalities are given in the 
dnowsl Reports. 


The district served by the Eugenia System is both urban and rural, the 
bulk of the load boing in the various mumicipalities, most of which are smell. 

The combined population of the mmicipalities served by the Lugenis System 
is approximately 40,900 persons. 

The table on the following page gives in detail the mumber of consumers 
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at the end of the fisesl your 1921 In the places served by the Jommission, the 
appreximate horee-power billed to each plnee in 1921, the kilowatt hours con- 
sumed for the System in 1921, and the averare horse-power per coneamer for 
1921. The figures are ucefal for comparison with other ayeteus, although they 
should be used with caution. 

Table of Market Statistics 


Percentage Pilled Filewatt 
‘ team Cengumers Het. FEllowatt .>, Hours 
spaessann sae acted "Rion ere te Popule~ Billed Nourse per ton per 
. 2221... emer Consumer 

Arthur 1218 17? 14.6 184,2 + 768 

Shateworth S26 16) 24.6 28.6 0 S56 

Chesley 1722 241.6 +647 

Dandaik 690 ce ( help Y 9767 2626 

Tu rhan 1400 ae 2635 

Elmeno dé - 56 970 

Plesherton 417 123 ao s ye 28S 

Grand Valley ESE 183 28.7 62.9 2412 

Ranoever 2842 691 20.8 1640.7 1.760 

Eolatein ala 46 ~~ 9.68 e207 

Lucknow 918 168 17.2 $9.3 0249 

Markdale 927 285 2641 85.2 2866 

Eount Forest 1625 377 20.6 1868.6 0492 

Neustadt 444 88 19.8 126.3 1.487 
Orengeville 2427 $26 13.4 142.1 486 

Owen Sound 12013 2655 2201 1591.2 2 b26 

Priceville - 24 - 4.1 XTi 

Ripley al 38 - 38.7 #898 

Tara 637 126 23.8 41.2 ae? 

Teeswater 807 1658 20.4 60,4 «366 

Wingham eee, ne rea. eG Se & Sten amma | AL OME eh 


fetal $4,585 7,603 22.0 4,871.6 12,932, 600 «601 1832 
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In the eonual reports of the Hydro-flectric Power Cormiasion the letters 
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: 
P. V. appear in plaso of pomalation in the case of » mumber of the emaller 
mmisipslities. In compiling the figures in the ammal report for total popu~ 
lation a round firmre of $90 is added for esoh of these places. This number 
has been included in this report as the population of each of these places in 
obtaining the average Kilowatt hours billed per eapita for 1921. 

The average horae-power billed per consumer ond per cspita, and the 
average kilowatt hours per consumer and per capita, are as follows: 


Average HP, Billed per Consumer, 1921 0.801 
Avernira HoP, Silled per Capita, 1921 3.182 
Average K.WeH. Billed per Consumer, 1921 1,852 
Avernge K.W.H, Silied per Capita, 1921 403 


Since the commencement of operations in 1915, the growth of the System 
has been fairly steudy. The loade on the System were ag foliows, the figures 
being given in horse-power for the month of Osteber in each years 1916, 1,598; 
1917, 1,779; 1918, 3,179; 1919, 4,560; 1920, 3,644; 1921, 5,620. 

These figures do not indicate the actual peak demands of the system, bat 
they do show the grovth of the demand. Owing to the interconnection of the 
Wasdell's, Severn and Hugenia Systems, and the methods of keeping the records 
by the Hydro-Electric Fowor Commlasion of Ontario, it 1a impracticable to 
separate the resords satisfactorily so as to indicate the actual pesk on any 
one part of the combined Northern Systeme. Briefly, it my be noted that in 
1921 the tote] loads billed to the municipalities is nearly four times as great 
as it wee in 1915 and 1916. 
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The ratio of consumers to population at the end of 1921 was 22.0 per cent, 
which oompares well with other systems. The general growth in the load and 
in the number of consumers hes been comparatively stendy, making dne allowance 
for the abnormal conditions following the armistice in November 1918, and the 

indications are that the dewands are still increasing. 

The situation at the present time is that the mgenia System now reonires 
precticslly the whole of the installed capacity of the Sugenis Falls plant 
for pesk operotion, together with o certain amount of power eupplied from the 
adjacent systems, for the past three years practically no pwrer hes been 
tranamitted to the Severn Bystex from the Bugenis plent. The indications are 
shied windsenennt ower 0122 Co rlgn)ebe taVine sear tatares: :Caretal semstdeues 
tion should be given to the question of Installing the second pipe line end 
&leo an additional unit and continuing to operate this plant for pesk loads, \ 
taking full adventage of the present storage atid possibly adding additional 
storage by the construction of the proposed dam et Feversham. The operation of 
the plant with the additional unit installed and the additions] storace devele 
oped would probably be at a different daily plant factor than that obtaining 
at the present time, end if mamfscturing imncressees im the @igenia district it 
is likely that base or primary power may have to be supplied from the Severn 
System or elsewhere to erry the siniiin Cocaine Sip loads, On the other hand, if the 
further development of the district demands more lighting than power the Bugon- 
ia Pallis plant wight be able to carry the loads without very mach other aseist- 
anee for some time to come. | 

fhie brings up the question of the ultimate neo of power in the di strict 


and of the future ultimate source of power supply. From the table of existing 


2 tS + are 2 ann Ayes 

Ppa i 2 De OR ie 8 OR. st aataal 

i Ving : Ae: oF sale os £9 aos 
“ts eee aes RET Bak rsa ea) - 


mnt OR WO Rives a4 aot rainy of. shoadasge id a ; . ee) 
| TORRE EA he rte: comes cis sonore coche Cte hare aaa ap 


3 Chew sear . ’ \ 
4 La ae - . 4 ; ¥ 9 v4 ru | > 


prow seemed» Sete isnot sd) 2 eben 
Alb i8 cat wttory WE RO Water oaLlasint pil Se acer yy alo 
“te. Stic seveing ate si stares 6 tw heimvee cod Sema 
. ' -  aiaappadaalan a a MRR Sie 
Apans net NS a Dep hare 
is a es apts 
eee one taadiy ake aurea Od watuer de Wet 9 intr Foote ata 
| Bao fe nalts geedway bas mioty Facets otk YO enidaevtle TL et 
af tranny hae siete tt da wih binokoy vit ve a2 Piet R208 Hohe wh 
bead eres atghs ams Wie: haw ottcavar vtye Linco g anes ved ites a att 
* fate wes hagie: dS Bait i ening ibe aoedee A a Ba ae! aati Ls mi 2 
Ae abet osm: Ma AY eniGlideonk fenddndGa ene Lk bien cea f voit ees 
oe mnie EE MBAS beh keen sf et erat vie fewer teeta ebay said i 
one Ue. jotod: white watt hon pir taBaG i cia a? Soetse of Cemoete ee tated, 
wb AE Camig rads peddlers veo. thane sabes by ade Ys Dione here elem 
need =e a yay trait be shecl ott yeu oY offs ae side val ‘okfet at, 


sohue OF edits amon ieee! eome 
SAE AP WE ewes Xe wn etimtste bse vo wiks wien O83 do wit 4d ene 


ST Ree TO Oi et wet ee utca dear te ohne Camels www ott Be Bee 


tid» 4 oh a 
WALTER J. Francis & Company. 


Copy FoR ENcLosure TO Mr. Je Allan Ross. 
(23) 


power plants in the distriet, as shown on page 16, it will be seen that there 
are no developed powers of magnitude shich would be available, except possibly 
2,009 horse-powor ot Meaford, in the future. Indeed, most of the plants could 
only be used in emorgenoy for the various localities in whieh they are found. 
The steam plant in ven Sowmi is the only one which might be counted upon to 
transmit some power, and then only if the city were receiving « normal supply 
of hydro-electric energy. The gapacity of this plant is not sufficient to 
supply all the needs of Owen Sound if the city were receiving no hydro- 
electrics energy. 

The informetion regarding the thrwe sites already disoussed under the 
heading of "Undeveloped hwgr(a9h of? Visauve, and so far ae is known there 
are no sstimetes for the aonstrustion costs, or for the acquisition of these 
sites. At the mogt it ls likely that they micht only be counted awpon for a 
few thousand horse-power, and judeing by a cenerel knowledge of the district 
the costes would likely be hirh. 

There are comparatively few sites on the Severn, Yacdell's and Muskoka 
Systems, and it is stated by the engineers of the Hydre-Hlestric Power Com 
mission that all of the available power in these districts will soon be re- 
quired for local use. If this be the aase there are apparently only two 
possible sources of supply for any large amounts of power for this district, 
namely the Frenah Kiver power sites and Niagara rower. 

If Bisgara power be used it world necessitate the building northwards of 
& number of short tie-lines, for exemple from Goderich on the Magara System 
to Wingham on the lugenia System, ani betwoen ther points to the eastwards 
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where the various northerly branches of the Niagara System approach the 
southerly ends of the lines of the Severn and Yasdell's System. Niagara Power 
being generated and tranemitted at 2f~aycles, the use of this power for the 
combined Horthern Systems would necessitate the installation of frequenay~ 
changing apparatus, 

to use power from the French Kiver for the Muskoka System and for the 
combined Northern ‘ystems, and possibly for the Nipissing Section snd for the 
northerly portion of the Trent Section of the Central Ontario System, lm ¢ 
transmission lines from the Yreuch River te Nipissing, and from Nipissing to 
Muskoka, and from Muskoka to Vasdeli’s and to the trent System would be 
required. As all of thesd dyafa}s Pre yhorated at 80seyeles, the use of 
French Liver power, which is contemplated at 60-cyolea, would avoid the use 
of frequency~changing apparatus. The development of the French Aiver sites 
would depend on the growth of the lead in the combined Northern Byatems, and 
in the Korth Bay~to-Sudbary district to a sufficient degree to permit of their 
economical use. If the general power demand sontimes to lnorease at a rapid 
rate tho total economical capacity of the Freneh River sites, which is probably 
about 20,000 horse~-power, might be reuched within a comparatively few years, in 
whieh oase Niagara power would be the only feasible source of apply. From an 
Operating polat of view it would be preferable to use power generated at 60- 
eyoles snd avoid the complication of frequeney ehangers. It is understood 
that the Hydro-Zlectrie Power Commission contemplates the use of some Niagara 
power through frequency changers in the noar future. 

If Niagara power be used it might prove desirable to separate a musber of 
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the mmicipslities from the present partnership arrangement on the Sugenia 
System and add those municipalities to the Niagara System, in which ease the 
ascounting should take into considerstion the re-alilooation of the aost of 
that portion of the System so affected. 

On the other hand, if power be transmitted from the french River, a 
system of billing for each of the far or fire Systems affected would have 
to be developed so as to fairly apportion the cost of the transmitted power. 


Sapital Costs. 


EOP 


The figures of capital costs given in the table below and plotted disgram- 


General» 


matically, and shown on the sheet of curves on page £6, were obtained from page 
& of the report of Messrs, Price, Waterhouse & Co. to the Hydro-Elestria Inquiry 
Commission under dute of November 22th, 1922, exoopt for the years 1914 to 1916 
inclusive, which were obtained from the Annual Keports of the Hydro«Zleatric 
Power Commission: 


Sable of Frogressive Capital Costs 
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Aa at Year Ending October Sist 
Capital Assets 1914 1918 1916 * 919 
Seen meee eeemeenececetenmetnenaeementeamnener imeam rane 
Power Development caseesssseeres S826, 556 $899 ,935 $650,974 $688 355 
Grahomission Lines .....csscsees 107103 242.6809 446,632 602" 669 
Transforming and Distributing 
Stations seses. 89 16,608 —«-- BB, 194 115,264 
Rural Lines SOSH ORO RHR HEHE HEHE oe ed 


Total sesecsavcsses $258,739. $859,343 $1,149,300 $1,276,276 
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fable of Progressive Oapital Costs, (continued) 


4a at Year Ending Osteber Slat 
Capital Assets 1918 1919 1920 1921 


Power Development secssecsssueves $049,140 $956 ,769 $979 ,425 9990 438 
 Prememiosion Lines ssccsseensssas $18 ,068 544 ,059 727 ,460 615,629 
 fransforming and Distribat ing 

Stat ions eneeees 145 ,046 161,995 206,690 240,501 

Baral Lines sasccouvsecnstesnsess 1,576 1,695 1,695 &,095 


Total seveeee $1,502,832 $1,664,519 $1,915,460 $2,048,663 


It will be noted that the total capitel costs to the end or 198, -ssteomt— 
ing to approximately two million dollars, is divisible roughly into one 
million dollars for the vhs Q)aleray marie, eight hundred thousand dollars 
for transmission lines, and about a quarter of a milifon dollars for trans 
forming end distributing stations, 

The sub-divided costs of the Magenta Halls plant are as foLLowns iond 
and water rights, $127,284; dams and witer structures, $439,790; power house, 
$144,783; equipment, $276,416; total $990,275. Nothing is imeluded for in- 
teugibles, 


Power Dat 


The table on the following page and the diagram on puge 29, have been 
prepared to show the sharaateristies of the Eagenia System in terms of horee~ 


power: 
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fable of Horse-power Developed, Consumed, Billed, ite. 


¥isesl Year Onding October Sist, 
1915-17 19138 ily 1920 i921 1922 


He Ps Developed 3,200 ght “— 6,400 6,400 6,400 
Ee P. Consumed, Average ~ - 2,182 2,680 
Total E. P. Billed - 4,091.64 4,350.2 3.55501 4,698.5 6,185.63 


H. P. Billed to Sugenia Systen - 2,754.4 3,903.2 3,38767 4,682.7 6,185.5 
H. Ps Billed to Severn System - 1,327.0 1,047.0 174% 45.8 0 


It will be noted that there are five different classes of horse«power 
shown on the table and in the diagram. These may be explained as follews: 


COP Y: 


The figures for plotting the curves showing the developed horsepower 


| 
2 


were obtained from the records of the Bydro-Ziectric Power Commission and are 
the sum of the capacities of the various unite installed in the Eugenia Falle 
station expressed in hores-power at the usuel Hydroelectric Power Commission 
ratings 

Ho eurve has been plotted showing developed plus purchasable power 
because up to the end of 1921 the tugents System hed supplied more pewer to 


the Severn System then it had regeived. 


The average horse-power conewned has been derived from the total mamber of 


kilowatt hours given by the Hyiro-Zlectric Power Commiasion as being the total 
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kilowatt hours supplied to the Sayenia System for the years ending October 
Slet, 1922 and 192%. Tho derivation was made by dividing the total kilowatt 
hours per dindits ter 8,769, being the number of hours in a year, ond reducing 
to horse~power by dividing by the factor, 9.746. 


Billed Horae-power. 

The curve of billed horse-power was plotted from date given in the report 
of Price, ‘aterhouse & Co. on the “Investigation of the Accounts of the 
tugenia System", duted November 29th, 1922, Exhibit IA, Hydro~Moectric Inquiry 
Commission file Z2i3~-a-2, ith, 1922. 

A subdivision has COLON Af horse-power sonsamed by the | 
Sagenia System and that delivered from the Sugenia te the Severn System. 


4 study of these three ourves shows the reason for the dip in the curve 
of total horse-power billed in 1920. ‘The general falling-off in power demand 
at that time was accentuated on the Eugenia System due to the fact that ae the 
demand on the Severn System decreased all of that decrease was passed o er to 
the Eugenia System. The demand from the Eugenia System itself does not show 
any actu«l drop, and after remaining almost sconstant for s year it began to 
increase rapidly during 1921, and is still increasing. 

Some further infommtion regarding the sapply of power from the Sugenia 
Syatem to the Severn System is given on page 14 of the Friee, Saterhouse & 

Co. report already mentioned, end in this somnection 1t is also interesting 
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to note the remarks on page 11 of the seme report regarding the contrsat with 
the National Fortland Cenant Company of Durham. 


The diagram included as poge 32 amd the table below indicate the frac- 
tional capital costs per rated plant horsepower developed at different 
points of delivery, based on the figures showing the capital costs of the sys~ 
tem, and the horse-powsr data given above, This sheet of curves, therefore, 
indigates the eapiial costs per rated plant horse-power with the spaces be- 
tween adjacent curves inifeatige vif? pYftion of the total (delivered) oapitel 
cost per horse-power charveable against exch of the items of the table, as 
follows: 

Table of Capital Costs per Rated Plant Horse~-pover Developed. 


916 0=—s 1916 1917 1918 1919 1920 1921 


Power Pevelopetit »1+0++ $197.40 $203.00 $205.70 6262.52 $299.00 $153.01 $154.70 
Transmission Lines ..+.+ 76009 139.20 167.00 161.92 170.90 115.71 127.50 
Transforming and Diatribat- . 
ing Stations ... 6.80 16.60 56.29 44570 60.49 $2.51 37.69 
Rural Lines cessesensvas ~ De 49 Js a Ds 26 sve 


Total .++ $269.60 $356.80 $598.99 $469.65 $520.02 $299.29 920,13 


The large rise in the unit costs in 1916 and 1919 is due to large oxpital 
expenditures being mde for which no additional power was made available until 
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1920, when the new mnit «t Gagenin Falle came into service with a sonsequent 
drop in the unit costs. 


tote) jeremes 


The table on page 35, giving the totel revenues of the Bisenta Systew has 
been prepsred by using the figures of Ixnibit I, euoplemented fron page 8 of 
the report on “Investigation of Ascounte of Bugenia System" doted November 
29th, 1922, Hydro-Rlostria Inqiry Commission file Wo. 283-n—2, This applies 
to the years 1918-1921 inclusive. The sheet of curves on page 34 shows the 
Yevemies in grephia rm C- O P Y 

From this informtion it may be deduced that the manigipalitios were 
sharged with the cost of power and the distribution thereof and with that 
portion of the fixed charges which pertained to the powor supply. They obtained 


ee, 


sertain redactions in cost over the whole period hy orediting to themselves 
the profit srising from the sale of power to the “evern System, The power eola ~\ 4! 
to pind ry customers ves charged with ite propertion of opersetine expenses and 
fixed charges, sud whetever profit or loss wee realized or ineurred, was (except 
for the yecr 1921) vreneferred to the Neserve for Contingencios., The figures 
for the revemmes in the years 1915 and.1917 were taken from the Annual Reports 
of the Hyiro-Mectric Porer Commiasion. The table of revemes ts as fellows: 
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fable of Total Hevonnes for Various Clesses of Customers 


1916 1917 1916 1919 1920 1921 


Power Sold to 
 Maniedpalities $68,760 €95,517 3160,19e $221,659 

Power Sold to 
Sundry Customers 13,846 20,878 6,149 4,069 

Power Sold to 


Severn System 0 BO 265961 A lS 
$56,670 $115,170 $127,147 §141,156 $166,783 $232,520 


The table on page 38 shows the cost of power subdivided under various — 
headings for the years 1916 to 1921 inclusive. The figures from 1918 te 1921 
inclusive ure wade up from Sxhibit I of the Price, Waterhouse & Cos report 
dated November 29th, 1922, while the figures for the years 1916 and 1917 were 
obtained from the Annual Reports of the Eydro-flectria Power Commission. 

tthe headings under which the verious cests have been grouped are as 


% 


follows: 


Qperating Coste. 
Operating costs include the wages of power honse operators, linemen, 


station attendants and so forth, power purchased from other sources, supplies 


and all miscellancouse items usually grouped under this item. 
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Maintenance. 


Under maintennnos have been placed ail the items for labour and mterials 
charged in the books of tho Commission ag agninst the individual portions of 
the plant, stations, lines and distributing stations, and thews hove been 

7 ‘Grouped together, srom the inlividual figures in the Price, Ueterhonse & Co. 
‘report, to make one item. 


Under the heading of overhead and general expense are such items as 
| salaries of looal ofttoer{ mud 0 eBid » Yrinting and stationery, stores opera~ 
tion, taxes, inearance, rents, legal expense, misesllaneas office supplies 


and so forth, all in acvordunge with the Price, Vaterhouse & Co. report, 
supplemented for the y ars 1916 and 1917 from the smmal Keports of the 
Hydro-Lleotrie Power Comission. 


The figares for interest imsinde all iuterest charges show for the 
eepital invested in the Systex. The renewal account includes all items shom 
aa Ohargeable against renewals in the same report, while the figures for sink~ 


iug faumd and for contingenoies Aave bean transferred directly from the report. 


The sheet of curves on page 57 is the direct plotting of the figures in the 
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table below, with the spaces between adjacent curves indicating the amount 
ghargeable against that particular item. The figures are as follows: 


Table of otal Yearly Costs of Power 


1916 1917 1919 1929 1920 1921 
RAN OC Ne TON NRL DELL ALLER ALES LON AEA AIOE SLANE AANA AA LEA ALLA LASALLE AS AL AE EID, 
Operating Costs $5,909 §11,279 $13,159 $16,924 
Maintenance 16,405 14,933 13,309 26,974 


eral Expenses $14,564 $ 26,475 12,286 24,092 35,221 41,901 


Interest $4,208 55,762 60,795 69,366 76,885 88,087 

lienewals - $1,935 26,122 28,746 89,972 44,302 

Sinking Fund - ~ ~ ~ - 13,157 
Contingencies a Te ae «eee | eee |. revune SY ss en 


ws wihes ey ‘p a a 9837 | =§139,404 $169,976 $252,320 


It will be noted that in 1913, 1919 amt 1920 there are small differences — 


between the total revemes ami the total costs of power, smounting respective- 
ly to profits of €4,619, ani $1,752 in 1918 and 1919, ond a loss: of 95,095 in 
1920. It is explained that these net differences have been transferred to 

the reserve for contingencies as s whole, thus making the total revenues ond 
the total eosts of power balance in eech year. 


The following table and sheet of curves included as page 40 show the 
eost figures as percentages of the total cost of power per annum, and these are 
included ag a method of comparision with other systems or similar properties ;— 
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Table of Ammal Costs Gubdivided by Percentages 
NT TN LT EL OLN AE I EATS tCO Nt ai irtesteNt laste esenatiennctity ttentatinbieianeiliaeeiniennnieneetin: 


i918 1919 1920 1921 

mm am cement anna deena meat ade aaa ea ata atiemeiateeaeneidiareeiaeetneier aeeannreicumamnnemaeramennnmerrr ee i 
_ Operation $625 8e10 7076 To28 
Kainternance 14.88 16068 Self 11.60 
- ~ Q@verhead and Generel Expense 10.92 17630 20075 18,02 
Interest 45.13 42.56 46.20 37.90 
Reserve for Kenewals 25621 20088 17.68 19,06 
Sinkine Pond : 5468 
Reserve for Contingencies ae 25 nent 1B, a) anit BB. 


The table on page 43 and the sheet of curves included as page 44 show the 
amount s set aside aw reserve for renewala at they exist at the oresent time on 
the boocke of the Nydro-%leciric Power Commission. As stated on page 16 in the 
report of Prive, Saterhouse & GOe, the reserve is based on oan annnal charge 
of 2.780 of tha depreciable capitel invertment, together with interest at the 
rate of 44 per anmum on the balancts. This follows the usnol method, known as 
the sinking fond basis, for providing «a fymd fer renewals for plent deteriorate 
ing in usee The useful life in years of aach portion of the depreciable capi- 

: tal larested, the replacement cost, and the residual or soray value of the 
articles at the end of thie time are all estimated, and an amount is set aside 


which when compounded at an assused oxarning rate will retire the total amount 
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to be provided for at the end of its om particular useful life. It is under- 
stood that it is the practice of the Hydro-Blectric Power Commission to spend 
sufficient money on maintenance accoumt each year so as to keep each end every 
portion of the System in a condition to operate in accordance with the require- 
ments of economienl production, which it is stated is considered to be «bout 
Seventy-five per cout. as good as its original now condition. This being 80, 
it was considered in this report that the renewal accounts should be studied — 
_ in connection with and applied to the renewal of only twenty~five per cent. 

of the capital concerned. 

The aumal rate of 2.75%, we are advised, is based upon a re~classifica~ 
tion of the various propeftied sp fotne tion with the Eugenia System, from 
whieh the engineers of the Hydro-Electric Power Commission dedugte! certain 
properties of a substantial nature which they considered should mve no 
provision for renewals, for example reinforced sonorete dams, floodage, water 
rights, and so forth. During the past montha the engineering department of 
the Hydire-Llestris Power Seniak veto, together with the heads of the varias 
departments, have been ourefully studying the question of depreciatias rates, 
and we are advised that theysre now considering a further reduction of the 
renewal allowances, to be made retroactive for a period of years. This waild 
have the effect of building up the reserve fund in future at & slower rate, 
and of correspondingly reducing the aumel cost, amd consequently reducing the 
total ammal cost of power. 

There are one or tw points which should receive carefal consideration in 
dealing with the question of these reserves for renewals. One is the proposed 
ghange in the estimated length of useful life of the various portions of the 
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equipment, which will materially affect the ammal sllowemees, and the other 
is the question of the proper rate of interest to be chosen in estimating the 
earning power of the invested reserve funds. 

: A strict theory of the earning power of the renewal find would take inte 

 @onsideration not only the method of investing the fund, for example, whether 
it be used in maiing extensions ond bettermonts in the System as has actually 
been done, or invested in separate securities and treated like « truat fund, 
bat also the rate of ammmal interest, which should be adjusted each year in 
accordance with the actual value of monoy. The legal limitations of the 
allowable investment of the fumi should aleo be kept in mind tn this 
commétien. COPY 

At the present time the total depresiable oupitel te probably in the 
neighborhood of one and one-half millions of dollars, while the reserve 
fund smotints to about one lamidred and elghty-two thousend dollars. As a 
large portion of the total depresiable oupital has been invested within the 
past three or four yeors, and as the usefal life of each portion of the 
equipment is really in its infenoy, it would therefore appear that the pre- 
sent total acowmlations of the fund as applicable to 25% of the total de~ 
presiable capital, is somewhat larger than is necessary, taking all the above 
factors inte consideration. The reserve for renewals on the basis of 2.75% 
| is as follows: 
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Table of Reserve for Henewals 
a a eter ceieacetenen nneeldeiaten meneame eden cane 
Year Ending October 31st Seserve Interest Together 
NOT ELT LNA ONAN H CECI 8 CNN EH aE Hteea ete tetiaeitbcreninstintesitlicteheniencnenbtiiateinstatndany 
? 1917 25 O44, % 683 23,627 
i918 26,121 « 2,888 27 ,649 
1919 28,746 2,634 $1,580 
1929 29,972 3,889 85,862 
1921 since MRT sicrincanumanssiiolic 
Together $166,756 213 877 $180,635 


Wiseeallansous adiitions lesa GOGRCRLims .vere« Pee POOR RH ee i dT 
total at Oatober Slat, 41921 Sete ec ee eee eee ee ee eee ee ee $131,630 ak 
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Sinking sand. 


fhe stady of the finances of the Jyste= ghows thot a comparatively emall 
amount has been ast aside ca cinking fund te provide for the fimenciel oblige 
ations concerning tlw preperties. The tetal ancunt ot the end of 192] was 
$13,166 for the min system, and about 6145 for the rursl lines. 


ae 


At the ond of 1921 there were twenty-three minicipalities receiving 
electrics] energy, and of these oniy six bad been connected te the sratem for 
five yoars or lemger. Im acaordenas with the rrovisions of the Power Commols- 
sion Act only thess siz manislpalities have been ghargsd with sinking fund 
costa, and the Severn System hae alse been co charged, The cinking fund row 

_ serves for the rural lines have been paid by the euntelpelities of Markdale 
ami Fleaberton. 


Apparently the sinking fund provision is being made is accordance with 
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the requirements of the Act. 


Xeserve for Contingencioss 


A stady of the accounts of the System shows that up to the end of 1921 
a totel reserve for contingencies has been set aside amounting to $20,465 
made up of an anntial charge of 25 oents per horse~power on the average power 
billed to the municipalities and to the Severn System and to sundry customers, 
and of certain profits realized on seles to sundry castomers, together with 
the profit from the sales of miscellaneous equipment, snd am allowance for 
interest at 4% per ammum, + s been deduated about $8,385.00 
for uncollectable bills, COPY... dismantling the National — 
Gement Company's station and miscellaneous items. 

Having in mini the heavy losses which might be occasioned through 
eatastrophe, it is felt that the total amount at the credit of this fund, 
now@iy aboat $15,000, should be augmented by increasing the smmal al iowance 
for contingencies, and when a reserve of, say, $25,000 or $30,000 will have 
been built up the rates san be re-adjusted to mit the gonditions found 


after severe) further years of experience. 


fhe records show that the System as a whole has been billed with the 
gost of power in accordance with the book-keeping methods of the Hydroe=- 
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Blectrice Power Commission since i918, and that there are now no deficits or 
surpluses for the jyatem as a whole. ‘his does not take into account the 
local distribution in the various minicipalities, which is done by the muni- 
- @ipality itself or by a separate comission in sach manisipality and where 
" —s the profits or losses are not included in the accounts of the lydre-Sleatric 
Power Commission for the Zugenta dynten 


Tn onier to reduce the total revemes and total costs of operation to 
& beais where these would (be, offmparfeitic Yet th other systems and to agree with 
the usual practice of similar companies and of distribution muthorities, a 
set of diagrems bas been prepared to show the revenaes por horse-porer per 
annuum from different main groups or classifications of consumers and to show 
the revemie per horse~power per anmam for different bases of ho r#e-power. 

In a similar manner, the total costs have been reduced to costs per 
horee-power per annum for different bases of horsepower and have also been 
analyzed to show the total anmal costs subdivided into fractions snouts 
chargeable against each kind of expense based on the hores-power rating of 
the plant and also on the average horse~power billed, 

The following series of diagrams, with the uble of figures for each, 
show these various items in detail. 

The various revenues for «ach olassifieation of horse-power are given 


in the following table and on the sheet of curves on page 49 hereof. 


Be EN ak ited wie seioote & sey 


ninen odl WE wath at sleiste ,pokttiogicivax atobiny of? se ia 


Aida kas a metas tines + Me 
eS ; ; 
Sa . 

epter® ahiegs mae: aid noi he 


“ nvtdtnadtie echenatese2$ xe bea sonar: sich to 008 
nj sora ested coq Saupe sid MO oF Bone: wed sat: 
tak Of iam MIS 26 RoMeett tenets we SWOT Loe onan’ 
<cemraqenerad “tn ponad: Anoustt ib «09 anno 5% sovus-unzat a 8 
taj vison oF Lecuder Mond weed 22000 injod vat sonata Re 
xood oath otrd boo naveqaaenod 36 genes neatata wot “ase 
etsorom Loanisoati efat bobbvt bi, said Sams deat ante 
26 Bai ses uewoqets 198 ads mo bowed vous Lo sucht Rew tata 
tol iid neapren es mace: ale m0: OBL 200 188 
piose aot. satel Lo wide whe dese yee sab 26 ayixow. voatee Lion 
«ktate wt pat aro! “v semi 
tovig wis THEE~oe% ci TO saitentisersto: sim 6, 201 sneer i iad. 
sensed 8 eyeg mo weve To donde edt AU ben wisiag ate 


tr a ca ™» By 


eee eet mete 


~ WAtter J. Brxncis & Company, 


Copy FOR ENCLosuRE TO Mr. Je Allan Foss, 


(47) 


fable of levemes per Horse-power per Ammam 
eS SNR eee enna enteral rene ener cen meen EEnS ame cu ocion manémenomnaeemies yon 


evemes per Horse~power 1918 1219 1929 1921 
Developed $36.61 44-11 $26.06 $36.20 
Consumed Od ™ ta 103.97 
Billed 28.63 32,45 49,71 49.465 


The three sheets of curves om pages 50, 61 and 52 and the tables on 


page 49 show the details of the costs per horse-power per anmum on different 
bases. ‘the figures fran fniof thelehrigs wore plotted are the figures for 
the operating costs given in the table ou page 56 divided by the figures fer 
the various classes of horse-power alresdy given in the text. ‘The sheet of 
curves iucluded as page 60 indisctes the total costs per horso-power per 
anmam for the different classifications ov herae~powur already divsaussed,. 

It will be noted that the total costa per horse-power per annum do not 
balance with the total revenues per horse~pewer per annum for the reasons 
given on poge 58 of thie report. 

The sheet of curves on page 51 entitled “Subdivided Costs per Horse~ 
power for Power Developed", isxitisates the subdivision of the total anmal 
costae av between operating, maintenunas, overhead and general expense, in~ 
terest, renewals, sinking fimd and contingenoies divided by the total azount 


Of horse-power developed ii the Bugenia Falls plunt. Similarly, the sheet 


of curves on page 52 indicates the subdivided sests for the horse~power billed. 
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Table of Total Coste per Horse-power per Armia 


1918 1919 1929 1921 


BH. Fs Developed SCP RCS H OHH EOE RS 656.17 $43.66 $25. 54 936.30 


Hy, Pe Consumed ceseseesenessesen ve 108.97 

He Bs Billed SRTORSFHRSC SHRED HER HE 27.61 $2.05 50,43 4946 
Table of Subdivided Costs per Lorae-porer Developed 

1916 1939 1920 1921 


Operating CORES scncsvnsasennses ¢ 1286 $ 3.82 % 2.08 & £063 


Maintenance sesssersvenss * 4.54 felé 4ek2 
Overhead and General txponee <4.) ree 783 6.80 6.65 
Interest cccsecsvanesenevevsvees 16286 16.55 12.91 13.76 
BOBOWALG saesevereeeaneeeesvnonee 8.16 8.96 426 6.92 


Sinking Fand esessnsesnvsensaces 
Combingencled essesnvvuseveseuss 
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Table of Bub-divided Costs per Korse-power 3illed 


1918 1919 1920 1921 
Gperating COMED es eseceeesvinns & 1.44 Fd 2.59 % 3.92 g 3, 8 
Maintenance cecovanesseveucaven 4en 2 3.41 4,12 5.74 
Gverhead ond General Expense... 3.01 6,54 13.50 8.90 
EmGevest scssacecressececeseces 12.41 13.66 $2.92 18.76 
ROWAWALS ceavessedscoececseenser $258 6.61 8.93 9.45 
Simwing and cecsvesssensreeuce ~ baad — #-89 


Contingencies TRL TEL tte) ee 225 afd PY ite PY *) 
! Zotul seevaner O27 51 ¥32.065 $60.63 $49.45 
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| The engineers of the lydro~iectrio Power Commission of Ontario state that 
i _ prior to 1921 there is no reliable record of the masher of kilowatt hours 

© ~ gapplied to the Sugenia System. ‘It is estimated by them that the total kilowatt 
hours conoumed in 1921 for the Gugenia System amounted to 15,932,600. This 
being the only figure svailable up to that date, it is iepracticable to plot 
diagrams for kilowatt hour goneamption or sosts, and the only thing possible 

is to show on ausiysia or subdivision of the total costs based on the average 
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horse~power consumed and the kilowntt hours gor 1921. For 1922 the kilowatt 


hours are sbout hence ea tyePy as follows: 


: Table of Sulivided Costs per Averare Horae-pevier end per Kilowatt 
_ Hour Gonsamed in 1921. 


Deliars per HP. Gents per K.W.H, 


Operating Coste eesecesnseentoarssene SB 78D secvecseesevsecenes OelZl 
HalMtemenre sssancencesesecsvevusvers L2cBE ccvcvesesncavsonnve Of 194 
Overhead and General Expense osseeses LB eG seeuneseceseevesves Bed00 
i Enterest crecccsvensenceenenatweeecee AL DE sestsccatssevucesoe 0658 
. HONOwWALS seseceecceenseesdwseneonveer 80.78 ouneesooreevraneroerGenle 


Sinking Armd .issseceesseneeceeevnene Gol? coreccesescsesensne F004 
Comtingensied sesesvevsesnsencoveuven a tovensecrernoneenee D008 
RL eevcsseseesee OBST cevseseeceecesevene LeG6? 


Sines it is the intention to supply power at cost the above figures re-~ 
present the reveme per aversge horse-power consumed end the revenue per 
kilowatt hour for the year 1921, as well as the respective costs. 


ere ee 


(63) 


edd Otate oltate® 20 woientampd row atrsoof-orbyl att to etsomignes 
pint som 30 aa wt Ye oes antic na AL 
iturelbn Lavoe ec? gedt amds we aetamiioe af 21 nodes abner adit 
ait seen800, 85 wt habs ent aloes oR A tea 
seid nnlolinastes tb 40'yahlo tu 00 <»-t0iciern vse 
sates tht ota joes we sation «ine ssi aaa 
eaarevs ct we boend sauce Satoo wid ve noietviodue <a vc aa a, 
ttawolti ade GEL wo ‘ellis te wrt ots Say, ene : | 


TEL snstvvoesevoceceses Bet § 
av ERE ARN OR HEHE EHR MB Kt 
008.0 Ter ted ett toe seeeene Wha BL 
tha. Yb dnaeaeds dencddsee B.Ed 

: if CM Oe ec se wtveewwesasawee BOK 

> PRG cc cee cons eereaveane VL 

A.f el dete Rl Bae ee dad = live 
VAG ot Seeer ese ese rw agave eee ace a 


OT et ER ON NTR er yh amr Ay 


et awxbylt evods exit suoe de soos ylycm oF moteasanl od ek 92 Oneke 
ter RuMOFEY df Den Domimaee aawOj~en-cd anaes <a anton ald Sesword 


e@tece svivoogest wit va Lior en . IR 


\ 
35 0 hie 


VOR EC KR O RG SRO HS BOW HS BOE 


TET TUETritiyritt iT. 
OUCEK DOC eR wORe PH KAH EST * 
PTIRPCSETE ICES ELT TT 
OP PTET ERE OS 


' . A. 
n ¥ mt \ x 
a ee eee Sa mer ros oP a earn steinen i na animate henna Ai a 
7 4 
+ ‘ ' q 
‘ F 5 iW a 


CL soe od? teh tod deamelbal y 


‘ ; 


Wa ter J. Francis & Company. 


Cory For ENcLosure to Mr, J. Allan Ross, 


(8) 


Summary 


4 summary of a number of the more salient points which have been atudied 


- md disoussed in the foregoing report my be of advantage in continuing the 
consideration of the economics of the Magenta System. They are as follows: 


{1) 


(2) 


(3) 


(4) 


(6) 


' She capital costs of the Eugenia Systen apparently contain nothing 
for intangible values and nothing for undeveloped properties. The 
Capitsl costs of the Nugenia generating plant at first sight appear to 
show high costs per horse~power, the first development having cost 
about 2200 per horse-power, bat the extension mde in 1916 and 1919, 
Which doubled the aapacity of the plant, at a cost of abort G100 per 
horse-power for the extension, brings the total capital cost of the 
plant at the present time te about $160 per horse-power based on the 
usual rating of the Hydro=ileetric Power Commission, 


Capitel ocatsa p and 1920 amounting to abut 
$479,009 will moke thé tot iets eat in the kugenta System approxi~ 
Of this contemplated expenditure ebout $219,000 19 stated to be 

for additions to the Iugenia Yells plant, aboat §160,000 19 stated te 
be for station and line extensions ond betterments, and about ¥100,990 
for expenditures om rural line already under applicstion. ‘The necessity 
for these expenditures sheald be determined. 


fo facilitate future soonomio studies and to assist in operating 
efficionsy it would be well to consider keeping accurate resorts of 
kilowatt hours used at essh prineipal conmming point on the aystema. 


The market for power haa been well covered in the district, fhe 
density indicates « high percentage of consumers per oapita of population. 
She demand for electricity apparently is still growing and indieations are 
that further sources of power supply mast seon be provided. ‘The ultimate 
demand for power and the ultimete sources of sapply should be considered 
ia the near future because the logal economies) power sites will prebab- 
ly soon all be utilized. 


The reserve for renevale should be osrefally considered in its re- 
jation to the resently mvised estimated useful life for various por~ 
tions of the preperty, and also adjusted to allow fer the actusl cost 


Of money year by year, 
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The reserve for contingencies has been called upon to replace 
properties damaged or destroyed by catastrophe, to nearly one-half of 
the totel sacowmlations, Thie indicates that the reserve for ont ingon- 
cies might with advantage be inerensed and yeorly results noted so as to 
eventually devise a proper yearly allewance for the fund, 


the operating reaords indionte thet the Syatem is betns operated 
80 a8 te supply power at cost, there hetur preeticgally no difference 
between total revenues ami total costs as shown om the Cowmlasion’s 
books, 


bap 6s . 
ait Rugineer. 
Toronto, February 7, 1923. 
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